(C) 100 microvolta 50 cycle/iec A.C normal muscle fibres. In normal muscle the insertion of the needle electrode causes an outburst of action potentials typical of motor units. In a denervated muscle shortly before the onset of constant action potentials indicative of fibrillation, the insertion of the electrode causes a transient outburst of spikes typical of fibrillation. Constant fibrillation may cease immediately before the appearance of polyphasic motor units and 'of signs of Proceedings of the Royal Society of Medicne 32 functional recovery. On the other hand when nerve regeneration is not complete some fibrillation action potentials will persist. A variation observed by ourselves and others in the number and frequency of fibrillation action potential spikes in various muscles in the same animal prompted an investigation of the activity of denervated muscle in several types of laboratory animal and in man. The results show that the time of onset of fibrillation activitv after denervation is related to the size of the animal and suggests that it is related to the metabolic rate. In the peroneal muscles of the mouse fibrillation begins three and a half days after denervation, in the rat four days, in the rabbit six days, in the monkey eight days, and in man eighteen days. Moreover the transient irritability indicated by the outburst of fibrillation-like action potentials upon insertion of the needle electrode begins correspondingly earlier and follows a similar time course. The metabolic rate was lowered in rabbits by removing the thyroid gland and it was observed that fibrillation action potentials were delayed in onset for about fourteen days after denervation. It has been suggested that fibrillation is not a constant feature following denervation of voluntary mammalian muscle. We have found however that a denervated muscle will invariably fibrillate if it is kept at approximately body temperature; cooling a muscle always decreases fibrillation, and may stop it. It is for this reason that denervated muscles exposed at operation do not always fibrillate. Fibrillation has been described as a "restless agitation without either apparent rhythm or obvious centre of activity". This description is appropriate for small laboratory animals; it is not accurate for man. We have observed that in man fibrillation does not express itself visually as a continuous rippling of the muscle, but rather as scattered and intermittent contractions of isolated fibres. Our findings show that there is no direct correlation between the degree of fibrillation and the rapidity of muscle atrophy. These studies, with those of Solandt and Magladery (1940) cast doubt upon the theory suggested by Langley (1915 Langley ( -1916 and Tower (1939) that the atrophy following denervation is in part due to over-activity consequent upon fibrillation. The possibility was considered that the variation in the average diameter of the muscle fibres from animal to animal, and even from muscle to muscle in the same animal, might have some effect on the number and frequency of the action potential spikes. A histological study of experimental material failed to show any such correlation. The time, course and frequency of action potential spikes seem to be related to the metabolic, activity of the muscle.
It has been found that electrical activity is always present when there is muscle tissue. Where this has been replaced by fibrous tissue, no electrical activity whatever can be obtained.
We have found electromyography to be of aid in diagnosis and prognosis in the following conditions:
In cases of peripheral nerve injury fibrillation action potentials in the absence of motor unit action potentials are indicative of a complete lower motor neurone denervation of the muscle. This is of particular value in those cases where the muscles fail to respond to percutaneous galvanic stimuli. In conditions of muscle weakness and wasting when a partial nerve interruption has occurred, e.g. cervical rib, a mixture of fibrillation and motor unit action potentials is found.
Following regeneration of a peripheral nerve, a mixture of fibrillation and highly polyphasic motor unit action potentials appears before signs of recovery can be determined clinically or before the electrical reactions alter.
The presence more than three weeks after injury of an outburst of motor unit action potentials on insertion of the electrode, and the absence of fibrillation action potentials, indicate that no axons have been severed, e.g. in certain cases of "Bell's palsy". In such cases prognosis is usually good. If fibrillation appears after three weeks, recovery is by regeneration with the development of associated movements. When no electrical activity whatever can be obtained from a muscle, it may be concluded that severe morphological changes have occurred, e.g. fibrosis. This sometimes occurs in peripheral nerve lesions where treatment of the muscle has been inadequate.
In certain cases where denervated muscles are in poor condition and fibrillation action potentials are difficult to obtain, even after warming, prostigmine is valuable in helping to elicit them.
A case of radial nerve palsy was shown, and the fibrillation action potentials from the denervated muscles compared with the electrical activity from the normal side.-
